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(71) We, Givat Chaim - Ihud. 
Hakvutzot Vehakibbutzim Kvutzat 
Poalim Lehttyashvut Shttufit B.M., an 
Israeli body corporate of Kibbutz Givat 
5 Chaim-Ihud, Israel, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
10 statement: — 

The present invention relates to a system 
for washing milking cups in a rotary milking 
machine. 

Rotary milking machines are now avail- 

15 able which include a rotary platform having 
a plurality of stations each adapted to re- 
ceive a cow to be milked. Each station in- 
cludes milking cups connected to a source 
of vacuum for milking the cows as they 

20 rotate on the rotary platform. Such machines 
usually have about 20—30 stations, each 
accommodating a cow, the time for a com- 
plete revolution of the platform, during 
which time the 20 — 30 cows are milked, 

25 being about 7 — 8 minutes. 

One of the serious drawbacks in the 
existing rotary milking machine is the lack 
of a satisfactory arrangement, or any ar- 
rangement whatsoever, for washing the milk- 

30 ing cups after they are used in milking one 
cow and before they are used in milking the 
next cow. Washing the milking cups is con- 
sidered very important, and essential in many 
areas, to prevent the spread of disease from 

35 one cow to another. 

According to the present invention, there is 
provided a system for washing milking cups 
in a rotary milking machine including a 
rotary platform having a plurality of cow- 

40 receiving stations, a plurality of milking 
cups, and a source of vacuum for the milk- 
ing cups, the washing system comprising: 
a fluid inlet device fixed to the rotary 
platform at each station and rotated there- 

45 with; fluid conduits connecting the milking 
cups of each station to their respective inlet 
devices; a central water source for washing 
ing the milking cups; a nozzle connected to 



the central water source and movable with- 
in a predetermined washing region during 
the rotation of the rotary platform; drive 
means for driving the nozzle into engage- 
ment with the fluid inlet devices on the 
rotary platform as each arrives at said pre- 
determined washing region during the rota- 
tion of the rotary platform, and out of 
engagement from the inlet devices as each 
leaves the predetermined washing region; 
and fluid control means normally connecting 
the milking cups of all the stations to the 
source of vacuum, but effective to discon- 
nect the milking cups of the station ' within 
said predetermined washing region from the 
vacuum and to connect same to the central 
water source via said nozzle after the latter 
has been driven into engagement with the 
inlet device arriving at said predetermined 
washing region. 

The invention is herein described, by way 
of example only, with reference to the ac- 
companying drawing diagrammatical! y illu- 
strating a part of a known-type of milking 
machine equipped with a system for wash- 
ing the milking cups in accordance with the 
present invention. 

The system illustrated in the drawing com- 
prises a known-type rotary milking machine 
including a rotary platform, generally desig- 
nated 2, having a plurality of partitions 4 
dividing the platform into a plurality of 
stations 6 each for receiving a cow to be 
milked. The cows are led onto the plat- 
form one at a time via entrance 8, and 
leave via exit 10 after making a complete 
revolution (clockwise) with the platxorm. 
Each station of the rotary platform 2 is pro- 
vided with a milking unit 12 including a 
plurality of milking cups 14 connected via 
a conduit 16, a control valve 18, and a line 
19, to a source of vacuum 20. In the exist- 
ing machines, vacuum is applied to the milk- 
ing cups for the complete interval of time 
the cow is in the respective station, bat in 
the system of the present invention,, the 
vacuum is interrupted for a short interval 
of time to permit automatically washing the 
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milking cups 14 after one cow has left the 
respective station, via exit 10, and before 
the next cow enters that station via entrance 
8. 

5 The rotary platform 2 is thus provided 
with a plurality of fluid inlet devices 22, 
one for each of the stations 6. Each inlet 
device is fastened to the inner surface of the 
rotary platform and projects radially in- 

10 wardly thereof. Each of the devices 22 is 
connected, via another conduit 24, control 
valve 18, and conduit 16, to the milking unit 
12 of the respective station. 
All the fluid inlet devices 22 carried by 

15 and rotated with platform 2 are engageable 
by a single nozzle 26 which is driven into 
engagement with, and out of engagement 
from, the inlet devices in succession by a 
piston and cylinder drive. For this purpose, 

20 nozzle 26 is secured to the end of a stem 
28 carried by a piston 30 movable within a 
cylinder 32 pivotably mounted to a base 33 
fixed within the rotary platform 2. Nozzle 
26 is connected to a conduit 34 which may 

25 be selectively supplied with : (a) water from 
a central water source 36 via valve 38; (b) 
compressed air from a compressed air source 
40 via valve 42; or (c) a sterilizing agent 
from a sterilizing agent source 44 via valve 

30 46. Valves 38, 42 and 46 are electrically 
controlled by a timer 48 which produces 
electrical signals, via output lines 50, 52 
and 54, respectively, to these valves accord- 
ing to a predetermined program specifying 

35 the operations to be performed, their se- 
quence, and the time interval for each 
operation. This program may be preset as 
desired by the use of presettable knobs 56, 
58 and 60 on timer 48. The timer is started 

40 by an electrical signal applied to it via line 
62 from an electrical switch 64 actuated 
when piston 30 has been moved to its pro- 
jected position wherein nozzle 26 has been 
driven into engagement with one of the fluid 

45 Met devices 22 carried by the rotary plat- 
form 2. 

. The machine further includes a plurality 
of control elements 66, one for each of the 
stations 6 on the. rotary platform 2. These 

50 control elements rotate with the platform 
and are sequentially engageable with a fixed 
control member 68 disposed within the 
rotary platform in their path of movement. 
When member 68 is engaged by one of the 

55 movable control elements 66, a signal is 
transmitted via fluid line 70 to a control 
device 72 which applies pressurized fluid via 
line 74 to the compartment 76 between 
piston 30 and tihe inner end wall of cylinder 

60 32. This projects piston 30* outwardly of 
cylinder 32 and brings nozzle 26, carried 
at the end of the piston stem 28, into 
engagement with the fluid inlet device 22 
aligned with it" Fluid is then applied from- 

65 sources 36, 40 and 44, according to die 



sequence and time intervals programmed in 
timer 48, through nozzle 26 and the con- 
trol Met device 22 aligned with it to die 
milking unit 12 in the respective station. 
The platform 2 continues to rotate while 70 
nozzle 26 is in engagement with the fluid 
inlet device 22 carried by the platform and 
while cylinder 32 pivots on base 33, until 
the cylinder engages a second fixed control 
member 78. This occurs when the cylinder 75 
has moved the arcuate distance between the 
inlet devices 22, which distance may be 
called the predetermined washing region. 
When cylinder 32 engages control member 
78, the latter issues a signal via fluid line 80 
80 to fluid control device 72, which then 
supplies pressurized fluid via line 84 to the 
compartment 86 between piston 30 and the 
outer wall of the cylinder 32, driving the 
piston inwardly of the cylinder and causing 85 
its nozzle 26 to disengage from the fluid Met 
device 22. As soon as this disengagement 
occurs, cylinder 32 is pivoted in the return 
direction (counter-clockwise in Fig. 1) by a 
spring 88 secured at one end to the cylin- 90 
der, and at the opposite end to a fixed 
member or support 90. 

Fluid control device 72 includes a housing 
92 having an Met 72a and a pair of outlets 
74a, 84a. A piston 94 is movable within 95 
housing 92 so that in one position of the 
piston it connects outlet 74a to Met 72a, 
and in the other position of die piston it 
connects outlet 84a to Met 72a. Outlet 
74a is connected via line 74 to chamber 76 100 
between piston 30 and the inner end wall 
of cylinder 32, and outlet 84a is connected 
via line 84 to chamber 86 between piston 
30 and the outer end wall of cylinder 32; 

Thus, when control member 68 is engaged 105 
by one of the movable control elements 66 
on the rotary platform, a fluid signal is 
applied via line 70 to one end (the left end) 
of control device 72 to move its piston 94 
to the broken-line position illustrated in Fig. 110 
7 wherein Met 72a is coupled to outlet 74a 
to transmit fluid pressure to chamber 76 in 
cylinder 32, thereby causing its piston 30 to 
move outwardly to engage nozzle 26 with 
the coupling device 22 with which it is then 115 
aligned; and when the nozzle has moved 
through the complete predetermined wash- 
ing region, at which time cylinder 32 engages 
fixed control member 78. a fluid signal is 
applied via line 80 to the opposite side 120 
(right) of fluid control device 72 causing 
piston 94- to move Ieftwardly (to the full- 
line position illustrated in Fig. 1) wherein 
outlet 74a is connected to Met 72a. Fluid 
pressure is thus, applied via line 74 to com- 125 
partment 86 within cylinder 32 causing the 
piston 30 within that cylinder to be re- 
tracted, thereby bringing nozzle 26 out of - 
engagement with the fluid coupling device 
22. As soon as the nozzle disengages from 130 
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the coupling device, it returns with cylinder 
32 to its initial position by return spring 88. 

Fluid control device 18 includes a hous- 
ing 96 having a piston 98 movable therein 

5 from a first position wherein its outlet 16a, 
and line 16 to the milking unit 12, is con- 
nected either by inlet 19a and line 19 to the 
vacuum source 20, or by inlet 24a and line 
24 to the inlet device 22, and thereby to the 

10 nozzle 26. Control device 18, however, has 
only one control input, this being inlet 24b 
connected to line 24. The return of the 
piston 98 is effected by a return spring 99. 
Thus, spring 99 normally maintains piston 

15 98 in the illustrated position, wherein outlet 
16a is connected to inlet 19a and the milking 
unit 12 is thereby connected to the vacuum 
source 20. However, as soon as nozzle 26 
is moved into engagement with one of the 

20 fluid inlet devices 22, and pressure (either 
water or compressed air) is applied to nozzle 
26, this pressure is transmitted via inlet 24b 
to move piston 98 downwardly against spring 
99, whereby inlet 24a is connected to outlet 

25 16a so that the milking unit 12 is coupled 
to nozzle 26 and is supplied with the fluid 
(water, compressed air, or sterilizing agent) 
fed to the nozzle. 

Nozzle 26 and the fluid inlet devices 22 

30 may be of a structure similar to that used 
in in-flight refueling systems of aircraft. As 
shown, each device 22 includes a rounded 
outer surface, and nozzle 26 is formed with 
a conical bore 27 receiving the rounded 

35 outer surface of the inlet device. 

The system illustrated in the drawings 
operates as follows As each cow enters its 
station 6 on the rotary platform 2 via en- 
trance 8, the milking cups 14 are applied 

40 to the cow and are subjected to continuous 
suction from vacuum source 20 via con- 
trol device 18, since piston 98 of the latter 
device is in its illustrated position whereby 
vacuum inlet 19a is connetced to outlet 16a 

45 leading to the milking unit 12. In addi- 
tion, at this point piston 30 of nozzle 26 
is in its retracted position so that the nozzle 
is not engaged with any fluid inlet device 
22. Thus, as rotary platform 2 rotates, the 

50 cows are led one-by-one onto the platform 
into their respective stations 6 and rotate 
with the platform while they are being milked 
by the suction applied from vacuum source 
20 to the respective milking units 12. 

55 As each station completes a rotation, its- 
fluid inlet device 22 arrives into the begin- 
ning of the predetermined washing region, 
i.e., to the position wherein it becomes 
aligned with nozzle 26. When this occurs, 

60 its control element 66 engages the fixed con- 
trol member 68, causing a fluid signal to be 
transmitted via line 70 to fluid control 
device 72, which moves piston 94 within that 
device rightwardly, to the broken-line posi- 

65 tion illustrated. In this position, inlet 72a 



of the device is connected to outlet 84a, so 
that fluid pressure is applied via line 84 
to chamber 76 within drive cylinder 32, 
moving piston 30 within that cylinder to its 
projected position wherein nozzle 26 engages 70 
the fluid inlet device 22 with which it is 
aligned. A pressure switch 64 within cham- 
ber 76 of cylinder 32 senses when piston 30 
has moved to its projected position, this 
being sensed by the sudden rise in pressure 75 
in chamber 76 when this occurs, at which 
time switch 64 transmits an electrical signal, 
via line 62, to timer 48. The latter signal 
starts the timer. 

Timer 48 controls the program of opera- 80 
tions for supplying fluid to nozzle 26 from 
the three different fluid sources, namely 
water source 36, compressed air source 40, 
and sterilizing agent source 44. The se- 
quence and interval of application of these 85 
fluids is determined by the signals applied 
by the timer output lines 50, 52, 54, to the 
valves 50, 52, 54, and may be preset by 
presettable devices 56, 58, 60 of timer 48, 
as described above. As one example, the 90 
following program of operations may be 
used: 

(1) wash with water, 2seconds; 

(2) apply compressed air and sterilizing 
agent, 4 seconds; 95 

(3) dwell (to permit the sterilizing agent 
to act) 4 seconds; 

(4) wash with water (to remove the steri- 
lizing agent) 2 seconds; and 

(5) apply compressed air (to remove the 100 
water), 2 seconds. 

The above program takes 16 seconds, and- 
an additional 2 seconds may be provided to 
permit the return of the nozzle by return 
spring 88. 105 

As soon as nozzle 26 becomes coupled 
to a fluid inlet device 22 in a particular 
station 6, and pressurized fluid is applied 
via the nozzle and the coupled inlet 22 to 
its fluid control member 18, piston 98 with- 110 
in that control member is moved against 
spring 99, thereby disconnecting the vacuum 
source 20 from the milking unit 12 of that 
station and connecting the nozzle 26 to the 
milking unit 12 via inlet 24a and outlet 16a. 115 
• It will thus be seen that as nozzle-26 is 
coupled to a fluid inlet device 22, the milking 
unit 12 in the respective station is subjected 
to the various fluids described above, in the 
sequence and for the intervals set forth. 120 
During this time, nozzle 26 remains coupled 
to its fluid inlet device 22, so that its cylin- 
der 32 pivots with the rotation of platform 
2. As soon as the cylinder engages the fixed 
control member 78 (this being the end of 125 
the predetermined washing region), a fluid 
signal is transmitted via line 80 to fluid con- 
trol device 72 which moves piston- 94 of 
that device. to its full-line position wherein 
inlet 72a is .connected to outlet 74a. This 13C 
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causes pressure to be applied via line 74 to 
chamber 76 in drive cylinder 32, thereby 
effecting the retraction of piston 30 and its 
nozzle 26. When nozzle 26 thus disengages 
5 from its fluid inlet device 22, piston 98 with- 
m fluid control device 18 is returned by 
spring 98 to its normal position wherein the 
vacuum source 20 is re-connected via line 
19, inlet 19a, and outlet 16a, to the milking 

10 unit 12. The latter unit is then applied to 
the next cow entering the milking machine 
via entrance 8, the previous cow having 
exited via exit 10. * 
Many variations in the above sequence 

15 may of course be made. Thus, in many 
cases all the above operations may not be 
required, and it may be sufficient merely 
to use a shortened "wash-dray" cycle, in- 
yolving only the steps of washing with water 
(for example, hot water), and then removing 
the water with compressed air. In addition! 
the cycle may include different intervals of 
time for each operation, or a different 
sequence of operations. In fact, one of the 

25 important advantages of the described em- 
bodiment of the invention is the flexibility 
provided thereby in permitting, by merely 
presetting timer 48, the programming of the 
desired operation to be performed, the 

3.U sequences in which' they are to be per- 
formed, and the interval of time for each 
operation. 
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WHAT WE CLAIM IS: — 



^ 1. A system for washing milking cups 
in a rotary milking machine including a 
rotary platform having a plurality of cow- 
receiving stations, a plurality of milking 
40 cups, and a source of vacuum for the milk- 
ing cups, the washing system comprising: 
a fluid inlet device fixed to the rotary 
platform at each station and rotated there- 
with; fluid conduits connecting the milking 
45 cups of each station to their respective inlet 
devices; a central water source for washing 
ing the milking cups; a nozzle connected to 
the central water source and movable with- 
in a P redeterm hied washing region during 
50 the rotation of the rotary platform; drive 
means for driving the nozzle into engage- 
ment with the fluid inlet devices on the 
rotary platform as each arrives at said pre- 
determined washing region during the rota- 
55 tion of the rotary platform, and out of 
engagement from the inlet devices as each- 
leaves the predetermined washing region; 
and fluid control means normally connecting 
the milking cups of all the stations to the 
oo source of vacuum, but effective to discon- 
nect the milking cups of the station within 
said predetermined washing region from the 
vacuum and to connect same to the central 
water source via said nozzle after the latter 
03 has been driven into engagement with the 



inlet device arriving at said predetermined 
washing region. 

. 2- A system according to Claim 1, where- 
in said drive means for the nozzle includes a 
piston movable within a cylinder, the nozzle 70 
being carried by the piston, and the cylinder 
being pivotably mounted so as to permit its 
pivoting while the nozzle is engaged with a 
fluid inlet device rotating with the plat- 
form. 75 

3. A system according to Claim 2, further 
including a spring for returning the cylinder 
when the nozzle has disengaged from a fluid 
inlet device. 

4. A system according to either of Claims 80 
2 or 3, wherei nsaid drive means for the 
nozzle includes a fixed control member and 

a plurality of control elemetns rotatable with 
the rotary platform and sequentially engage- 
able with the fixed control member to drive 85 
the nozzle into engagement with each fluid 
inlet device as its station arrives into the pre- 
determined washing region. 

5. A system according to Claim 4, where- 
in said drive means for the nozzle further 90 
includes a second fixed control member 
engageable with the cylinder after the latter 
has been pivoted to the end of the predeter- 
mined washing region to disengage the nozzle 
from the fluid inlet device of the station 95 
leaving the predetermined washing region. 

6. A system according to any one of 
Claims 1 — 5, further including a central 
compressed air supply, said fluid control 
means including means for connecting the 100 
nozzle to the central compressed air supply 

for a short interval of time after being con- 
nected to the water supply and while the 
nozzle is still attached to a fluid inlet device. 

7. A system according to Claim 6, where- 105 
in said fluid control means includes a timer 
which is presettable to preset the intervals 

of time in which the nozzle is connected to 
the central water source and to the central 
compressed air source. no 

8. .A system according to Claim 7, further 
including means for starting the time when 
the nozzle drive means has been actuated to 
bring the nozzle into engagement with a 
fluid inlet device. w 115 

9. A system according to any one of 
Claims 1 — 8, further including a central steri- 
lizing agent source, said fluid control means 
including means for connecting the nozzle 

to the central sterilizing agent source for a 120 
short interval of time before being connected 
to the water supply and while the nozzle is 
still attached to a fluid inlet device. 

10. A system according to any one of 
Claims 1 — 9, wherein each of said inlet 125 
devices includes a rounded outer surface, 
and the nozzle includes a conical bore re- 
ceiving said rounded outer surface. 

11. A system for washing milking cups, 
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such as a system being constructed and J. A. KEMP & CO., 
arranged to operate substantially as herein- 14, South Square, 

before described with reference to and as Gray's Tnn, 

illustrated in the accompanying drawing. London, WC1R 5EU. 
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